We tested the hypothesis that male southern green stink bugs, Nezara viridula (L.), use substrate-borne songs to locate females. We recorded the responses of bugs on plants to the vibrations caused by a prerecorded female song and by an artificial sound. The female song caused males to walk, to respond with the calling and courtship songs and to approach the source of the song with characteristic search behaviour at junctions between branches on the plants. At a junction, a searching male stopped, stretched his legs and antennae and compared the vibratory signals on the two branches, with different combinations of legs and antennae. The males then left the junction and approached the source of the vibration. Males located the loudspeaker significantly more frequently in the presence than in the absence of vibratory stimuli on cyperus, Cyperus alternifolius L., and beans, Phaseolus vulgaris L. Vibrational directionality was also elicited by artificial pure tones whose spectral and temporal parameters were similar to those of natural female song. Females showed no reaction to vibratory stimulation and no vibrational directionality. We discuss possible mechanisms underlying vibrational directionality in the light of expected signal changes during transmission through plants.
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The southern green stink bug, Nezara viridula (L.) (Pentatomidae, Heteroptera), is a polyphagous cosmopolitan pest (Todd 1989) which has spread in the last 100 years with human trade from its native region (either eastern Africa or the Mediterranean) to all continents except the Arctic and Antarctic (Hokkanen 1986; Jones 1988) . Longrange attraction mediated by male pheromone enables both sexes to reach the same plant (Harris & Todd 1980; Pavis & Malosse 1986; Aldrich et al. 1987; Borges et al. 1987; Brézot et al. 1994) . Although the male pheromone attracts females, it does not elicit courtship behaviour (Borges et al. 1987; Brézot et al. 1994) . When a male and a female meet on a plant they perform the close-range mating behaviour common to the whole family Pentatomidae including antennation, butting, abdomen raising, attempted copulation and copulation (Fish & Alcock 1973; Kon et al. 1988) . Communication with male and female songs, produced by body vibrations, is an essential part of behaviour during mating and has been described in N. viridula populations from Slovenia (C { okl et al. (Harris et al. 1982) , Japan (Kon et al. 1988) and Australia (Ryan et al. 1996) .
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The mechanisms that enable mates to make contact with each other on the same plant are still unknown. Observations of N. viridula (Ota & C { okl 1991) showed that the more active males approach a stationary female on a plant in a directional way with characteristic search behaviour at junctions of branches. Ota & C { okl (1991) suggested that female song might enable mates to locate each other. This hypothesis has not been tested but was proposed as the only one possible in the absence of other intraspecific signals. On the majority of plants, visual contact is prevented at longer distances by dense vegetation and, to our knowledge, there is no evidence that female N. viridula produce any volatile compounds that could attract males or modulate their behaviour. Although vibrational directionality has been shown predominantly in large arthropods when detecting prey, recent findings of short-range recruitment through plantborne vibrations in leaf-cutting ants (Roces et al. 1993) and orientation of an hemipteran predator to vibrations produced by feeding caterpillars (Pfannenstiel et al. 1995) demonstrate that vibrational directionality may take place in relatively small terrestrial arthropods as well. The directionality response seems to be nonspecific since it was elicited in both these examples by stimuli of low Correspondence: A. C { okl, Laboratory for Neurobiology, National Institute of Biology, Vecna pot 111, P.O. Box 141, SI-1001 Ljubljana, Slovenia (email: andrej.cokl@uni-lj.si 
